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Abstract: Background: The understanding of the complex relationship between the home 
environment, well-being and daily functioning in the third age is currently weak. The aim 
of this paper is to present the methodological background of the Home and Health in the 
Third Age Study, and describe a sample of men and women in relation to their home and 
health situation. Methods and Design: The study sample included 371 people aged 67-70, 
living in ordinary housing in the south of Sweden. Structured interviews and observations 
were conducted to collect data about objective and perceived aspects of home and health. 
Results: The majority of the participants were in good health and had few functional 
limitations. Women had more functional limitations and reported more symptoms than 
men. Environmental barriers were found in every home investigated; the most were found 
in the kitchen and hygiene area. Environmental barriers were more common in multi-family 
than in one-family dwellings. Discussion: This study will increase our knowledge on home 
and health dynamics among people in the third age. The results have potential to contribute 
to societal planning related to housing provision, home care and social services for 
senior citizens. 
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Abbreviations 



ADL: 


Activities of Daily Living 


I-ADL: 


Instrumental Activities of Daily Living 


P-ADL: 


Personal Activities of Daily Living 


HE: 


Housing Enabler 


MAP: 


Magnitude of Accessibility Problems 


ENABLE-AGE: 


Enabling Autonomy, Participation, and Well-Being in Old Age 


MOH: 


Meaning of Home 


HCB: 


Housing Related Control Beliefs 


UIMH: 


Usability in My Home 


GDS: 


Geriatric Depression Scale 


PWQ: 


Psychological wellbeing 


HOOP: 


Housing Options for Older People 


SNAC: 


Swedish National Study on Aging and Care 


GAS: 


Gott Aldrande i Skane 


AD: 


Assistive Device 


FES-I: 


Falls Efficacy Scale-International 


FOF: 


Fear of Falling 



1. Introduction 



It is widely known that the world's age composition is radically changing towards a higher 
proportion of older people than ever seen before [1]. For example, in Sweden 19.1% of the population 
are 65 years old or older, and this proportion is expected to increase to 25% by 2060 [2]. Thus, more 
than one out of five will be over the age of 65 by the year 2030. Since 1990, the life expectancy after 
retirement age has risen for 65-year-olds as well as for those who have reached the age of 80 [3]. 

While aging can be viewed from a chronological, biological, psychological or social perspective, 
chronological and biological aging are not equivalent for all individuals. Hence, different stages of the 
aging process can be defined in terms of the fourth and third age [3], in terms of population or personal 
characteristics [4]. For the present study we used a definition based on personal characteristics, 
where the fourth age is characterized by frailty, cognitive decline and functional loss, and the third age 
by independence, social engagement and good health. Commonly, the third age is represented by 
individuals recently retired from work, but the fourth and third ages are dynamic in the sense that they 
cannot be defined by specific age ranges. 

As the proportion of the population aged 65 years or older is increasing and the home environment 
is an important arena in order to support independence and well-being in old age [5], home and health 
dynamics play an increasingly important role for societal planning in terms of housing provision, 
health care and social services. There is a growing body of research with regard to home and health in 
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very old age, that is, studies involving individuals who have reached the fourth age [6-9]. However, 
research is lacking on the complex interaction between the home environment, well-being and daily 
functioning among people in the third age. The health development along the process of aging is the 
subject of an extensive amount of studies with some controversial and contradictory results [1,10]. 
That is, functional limitations and symptoms do escalate with age; hearing impairments, mobility 
restrictions, depression, fatigue and joint pain increase with age and are common among people 
77 years and older [11]. Even so, research indicates that there is a positive development in aspects of 
health such as independence in daily activities [3], which might be an effect of good housing standard 
and better technical equipment in the home. Moreover, housing adaptations and assistive devices 
(ADs) seem to compensate for deteriorating functional capacity as we age [3,10], but as yet few 
studies exist where home and health dynamics in the third age have been the focus of interest. 

In Sweden, the majority of people in the third age live in the same types of ordinary housing as the 
younger population [10]. In the 65- to 74-year-old age group, 65% live in one-family, whereas 36% 
live in multi-family dwellings, and it is only among those 85 years old and older that a shifting trend 
towards living in assistive living facilities is seen. Overall, as a result of policy changes in Sweden and 
other western countries that involve a shift from institutional care to community services, a growing 
number of older people remain in their ordinary homes well into old age [10,12]. The results of studies 
involving very old people show that the home environment plays a central role in supporting 
autonomy, social inclusion and well-being in the aging population [13,14], but little is known 
regarding the situation during earlier phases of the process of aging. 

While most studies on aging cover a multitude of information on the aging person, empirical aging 
research that takes a balanced person and environment view remains rare [15]. Theoretically, 
the relation of housing and health is closely linked to Lawton and Nahemow's [16,17] ecological 
theory of aging. According to this theory, the interacting combination of an individual's competence 
and the physical demands of the environment (person-environment fit — P-E-fit) is important for an 
individual's level of functioning. Moreover, the docility hypothesis suggests that the lower the 
individual's competence, the greater the impact of the environment on the individual's ability to 
compensate for negative consequences. Though, it is important to note that when studying the relation 
between the aging person and the environment, the environment needs to be understood as a dynamic 
and context-bound phenomenon which encompasses a collection of objective as well as perceived 
meaning-related aspects such as emotions of a person in relation to his/her home [18]. As research on 
very old people has shown that it is not adequate to only measure objective aspects of housing such as 
physical environmental barriers, accessibility (an aspect of P-E fit) and housing standard, it is also 
necessary to account for perceived aspects of housing [9]. 

Already a decade ago, Gitlin [12] urgently called for a broader diversity of research regarding home 
environments that includes older people from different age cohorts with different levels of 
competencies and life experiences. For example, individuals born in the 1940s will have expectations 
and demands different from those of earlier generations. They work into a higher age, move more 
often, and have an overall active lifestyle [19]. In order to increase the knowledge on health 
trajectories related to housing, studies need to involve various cohorts of older people, with the 
potential to expose contrasts and shed new light on home and health dynamics along the process of 
aging. Thus, in order to complement the existing knowledge on home and health dynamics among 
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people in the fourth age (see e.g., [20]), the aim of this paper is to present the methodological 
background of the Home and Health in the Third Age Study, and describe a sample of men and women 
aged 67 to 70 in relation to their home and health situation. 

2. Methods 

2.1. The SNAC/G AS Project 

The Home and Health in the Third Age Study is a part of the Gott Aldrande i Skane (GAS) [Good 
Aging in Skane] project which is one arm of the largest on-going longitudinal population-based 
sequential cohort study on aging in Sweden (Swedish National Study on Aging and Care) (SNAC) [21,22], 
started in 2001. In Skane County, the SNAC/GAS database currently comprises 2931 people 60 to 
93 years old. A randomised population register selection for the age groups 60, 66, 72, 78, 81, 84, 87, 
90, and 93 years has been made. For the present study we were restricted to using the SNAC/GAS 
subsample including the age cohort 66 years at inclusion. The participants were recruited from five 
municipalities that differ in sizes and cover rural as well as urban and semi-urban areas; 
Malmo (urban), Eslov, Hassleholm, Osby and Ystad (rural, semi-urban and urban). The cohorts are 
followed up in recurring evaluations every third (the older cohorts) or sixth (the younger cohorts) 
year [21] with the purpose to increase the knowledge on normal aging, identify predictors for chronic 
diseases and functional decline, as well as describe the need and use of health care. 

2.2. The Home and Health in the Third Age Study 

Approximately two years after the ordinary SNAC/GAS data collection, a cohort of 673 participants 
aged 67-70 years was selected from the SNAC/GAS database and invited to take part in the Home and 
Health in the Third Age Study. The core methodology derives from instrumentation used to capture 
aspects of housing and health within the cross-national European project "Enabling Autonomy, 
Participation, and Well-Being in Old Age: The Home Environment as a Determinant for Healthy 
Aging" (ENABLE- AGE) [23]. 

2.3. Recruitment Process 

A letter to all potential participants, comprising information about the study and asking them to 
participate was sent out by mail, asking them to return a letter of consent or decline. The individuals 
who consented to participate were contacted by a project administrator via telephone to book an 
appointment for data collection during a home visit. Due to the large number of participants, it was not 
possible to contact all within a set timeframe; it took anywhere between one week and two months 
until a participant was called. 

2.4. Instruments 

2.4.1. Descriptive Variables 

Socio-demographic descriptive variables included were age, sex, marital status, level of education, 
and type of housing. Age was calculated precisely by computing the difference between the date of 
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interview and the date of birth. Marital status was dichotomized into married/cohabitant and 
unmarried/divorced/ widowed, with the intent to capture whether the participants lived alone or 
cohabitated. Level of education was divided into three categories: elementary school/less, secondary 
school, or one year more than secondary school/university degree. Project administrators trained for 
the data collection noted if the participants lived in a one or multi-family dwelling, and the participants 
were asked if they owned or rented their home. Type of housing was then divided into three categories: 
one-family house, rented or owned apartment in multi-family building. 

2.4.2. Objective Aspects of Health 

Activities in Daily Life (ADL) 

The ADL Staircase was used to assess dependence in activities of daily life (ADL). The instrument 
includes five items of personal activities of daily living (P-ADL; feeding, transfer, toileting, dressing, 
bathing) and four instrumental ADL items (I-ADL; cooking, transportation, shopping, cleaning). 
The instrument is administrated using a combination of interview and observation. The assessment is 
recorded on a three-point scale (independent, partly dependent and dependent), with dependence 
defined in terms of assistance from another person. The ADL Staircase is used to summarize an 
individual's overall ADL ability where the degree of dependence is ranked from 0 (independent in all 
activities) to 9 (dependent in all activities). The instrument is reliable and valid for the assessment of 
older people's functional ability [24]. 

2.4.3. Perceived Aspects of Health 

Difficulty in ADL Performance 

In addition to the ADL Staircase, a question on self-perceived difficulty in ADL was used to 
capture the heterogeneity within the group of participants that were rated as independent. Directly after 
a participant had been rated as independent in an ADL Staircase item, the project administrator asked 
whether he/she performed the specific task with or without difficulty [25]. 

Functional Independence 

Perceived functional independence (PFI) was addressed by the question "All in all, how would you 
evaluate your own independence, i.e., in performing activities of daily living?", scored from 0 
(completely dependent) to 10 (completely independent); only the endpoints are defined. 

Depressive Symptoms 

To capture depressive symptoms, the 15 item version of the Geriatric Depression Scale (GDS) [26] 
was used. The project administrator presented each item and asked the participants to answer yes or no 
based on how they felt over the past week. Five items indicate a depressive symptom when rated 
negatively while the remaining 10 items indicate a depressive symptom when rated positively. Each 
"depressive" answer equals 1 point, with possible scores ranging from 0 to 15. Chronbach's alpha on 
our dataset indicates acceptable internal consistency; a = 0.77. 
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Falls 

A short version of the Falls Efficacy Scale-International (FES-I) [27] was used to assess fear of 
falling (FOF). The short FES-I contains seven items that exemplify different social and physical 
activities performed inside and outside the home (getting dressed/undressed, taking a bath/shower, 
getting in/out of a chair, going up/down stairs, reaching for something above your head/on the ground, 
walking up/down a slope, going out to a social event). The participants were asked to state their level 
of concern about falling when performing the given activity. In case the activity was not currently 
performed, the participants were asked to think about how afraid they would be if doing it. 
The instrument has four response alternatives ranging from 1 (not at all concerned) to 4 (very 
concerned of falling). The scores are added to a total score which can range from 7 (no concern about 
falling) to 28 (severe concern about falling) [28]. The participants were asked four additional questions 
regarding falls; "During the past year, how often have you fallen?" (never, once, and more than once) 
and if yes;" Where did you fall?"; "How did it happen?", and, "Did you hurt yourself so that you 
needed medical care?" 

Symptoms 

A checklist consisting of 30 items was used to dichotomously (yes/no) assess the number of 
symptoms in seven different domains (depression, tension, gastrointestinal, musculoskeletal, 
metabolism, heart lung, head symptoms). The participants were asked to answer yes when they had 
experienced a symptom during the past three months [29]. In addition to the 30 items, three items 
(frequency in passing urine, incontinence, dental problems) introduced by the ENABLE-AGE 
consortium were included. 

Perceived Health and Mobility 

The question "In general would you say your health is...?" from the SF-36 questionnaire [30] was 
used to capture a global self-rating of perceived health. The scale has five response alternatives 
ranging from 1 (excellent) to 5 (poor). Using the same response alternatives, the participants were also 
asked, "How would you rate your physical mobility at the moment?" 

Life Satisfaction 

Life satisfaction was assessed through a single study-specific question, "On the whole, what do you 
think about your life right now?" A five-point rating scale ranging from 1 (very good) to 5 (very bad) 
was presented to the participants. 

Psychological Wellbeing 

The Ryff scales of Psychological Wellbeing (PWQ) [31] incorporate several different theoretical 
perspectives and measure positive psychological functioning. A short form with 19 items divided in 
two domains, autonomy (10 items) and purpose in life (nine items), was used. Statements were 
presented to the participants with the instruction to rate each statement on a scale ranging from 1 
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(strong disagreement) to 5 (strong agreement). Examples of statements in the two domains are, "I am 
not afraid to voice my opinions even when they are in opposition of most people" (autonomy), 
and "Many daily activities often seem trivial and unimportant to me" (purpose in life). Some items are 
negatively phrased and need to be reversed when computing a sum score so that higher scores on all 
items indicate higher well-being. Scores are computed for each domain; a high score indicates a higher 
feeling of mastery. A sum score of both domains gives an indication of overall psychological well-being. 
Chronbach's alpha in our dataset indicates rather low but acceptable internal consistency for group 
comparisons [32]: purpose in life a = 0.65 and autonomy a = 0.71. 

Assistive Devices (ADs) 

Questions regarding use and need of assistive devices (ADs) were adopted from the ENABLE- AGE 
Project, subsequently categorized according to ISO classifications [33]. This section covers ADs for 
communication, such as optical (three items) and hearing (three items), mobility devices indoors (six 
items) and outdoors (seven items), personal care (six items) and other ADs (seven items) such as stair 
lift and adjustable bed. In total, the participants answered 32 predefined questions regarding ADs with 
four response alternatives (available, in use, not available but would be necessary, not available, would 
not be necessary). If the participants expressed a need for or used an AD not listed, the project 
administrator used an open-ended question to register the responses. 

2.4.4. Objective Aspects of Home 

Number of environmental barriers and magnitude of accessibility problems were captured with the 
Housing Enabler (HE) instrument which is administrated in three steps. The instrument is based on 
extensive research [34] and has proven to be valid and reliable [34,35]. Step 1 (the personal component 
checklist) of the HE concerns functional limitations (12 items; difficulty in interpreting information, 
visual impairment, blindness, loss of hearing, poor balance, incoordination, limitations of stamina, 
difficulties in moving head, reduced upper extremity function, reduced fine motor skill, loss of upper 
extremity skills, reduced spine and/or lower extremity function) and dependence on mobility devices 
(two items; dependence on walking devices, wheelchair). All items are dichotomously assessed as 
present/not present. The assessment results in a sum score of number of functional limitations 
(range 0-12) and dependence on mobility devices (range 0-2). This functional profile (12 + 2 items) 
can also be used as an objective aspect of health variable. Step 2 (the environmental component 
checklist) is based on observation of the actual environment in a detailed rating of environmental 
barriers (161 items). Each environmental barrier inside the home (n = 87), at entrances (n = 46) and in 
the immediate exterior environment (n = 28) is dichotomously assessed as present/not present. The 
ratings of the environmental component are based on national standards for housing design. Step 3 
(the P-E fit analysis) involves calculating a total score that quantifies the magnitude of accessibility 
problems (MAP) in a particular case, and predicts the load caused by a particular combination of 
functional limitations and environmental barriers. The higher the score, the greater the accessibility 
problems are. The total score is always 0 if the individual has no functional limitations/dependence on 
mobility devices, regardless of the presence of environmental barriers. In addition, a rank order of the 
environmental barriers that cause the most accessibility problems (known as weighted environmental 
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barriers), at individual or group level, can be calculated. Furthermore, participants were asked about 
how many years they had lived in the same home, how many rooms there were in their home, and how 
many people lived there. 

2.4.5. Perceived Aspects of Home 

Perceived aspects of home were captured using a four-domain model, operationalized and 
empirically tested as described by Oswald et al. [36]. 

Domain 1: Housing Satisfaction 

Housing satisfaction was assessed via the single question "Are you happy with the conditions of 
your home?", adapted from the Housing Option for Older People (HOOP) Questionnaire 
(Sixsmith and Sixsmith, unpublished ENABLE AGE working paper). A five-point rating scale ranging 
from 1 (no, definitely not satisfied) to 5 (yes, definitively satisfied) was presented to the participants. 

Domain 2: Usability 

The Usability in My Home (UIMH) questionnaire was used to capture to what degree the physical 
environment supports the performance of daily activities in the home [37,38]. We used a short version 
containing 10 items divided in two subscales targeting activity aspects (4 items), for example, 
"In terms of how you normally manage your cooking/heating of food or preparation of snacks, to what 
extent is the home environment suitable designed in relation to this?", and physical environmental 
aspects (6 items) of usability, for example, "How usable do you feel that your home environment is in 
general?". The items are rated on a five-point scale ranging from 1 (not at all suitable/usable) to 5 
(fully suitable/usable); higher scores mean higher usability. Chronbach's alpha in our dataset indicates 
acceptable internal consistency [32] in both domains, that is, activity aspects, a = 0.72, and physical 
environmental aspects, a = 0.79. 

Domain 3: Meaning of Home 

The 28-item Meaning of Home (MOH) questionnaire was used to gain knowledge of the 
individual's subjective meanings in relation to home. The MOH was developed to be used with older 
people and captures four aspects of the meaning of home: behavioral (6 items), for example, "doing 
everyday tasks", physical (seven items) "feeling that home has become a burden", cognitive/emotional 
(10 items) "feeling safe" and social (five items) "being excluded from social and community life". 
Each item is rated on a scale with 11 response alternatives ranging from 0 (strongly disagree) to 10 
(strongly agree). Higher scores indicate a stronger bonding/attachment to home [36]. In accordance 
with previous studies [8,9,36], Chronbach's alpha in our dataset indicates rather low but acceptable 
internal consistency for group comparisons [32]: physical aspects, a = 0.53; behavioral aspects, a = 0.59; 
cognitive/emotional aspects, a = 0.62; and social aspects, a = 0.62. 
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Domain 4: Housing-Related Control Beliefs 

Control beliefs in relation to home were addressed using the 24-item Housing-related Control 
Beliefs Questionnaire (HCB) [39]. The HCB captures three domains: internal control (8 items, sum-score), 
external control-powerful others (8 items, sum-score), and external control-chance (8 items, sum-score). 
Internal control denotes that housing-related outcomes are dependent on own behavior "Everything in 
my home will stay the way it is no one is going to tell me what to do". External control means that an 
external power such as another person is responsible or that things happen by luck, chance, or fate. 
External control-powerful others is captured through statements like "In order to do anything 
interesting outside of my home I have to rely on others" whereas external control-chance is determined 
through statements like "Having a nice place is all luck. You cannot influence it; you just have to 
accept it". The participants were asked to rate each statement on a five-point rating scale ranging from 
1 (I do not at all agree) to 5 (I agree very much); higher scores indicate higher perceived control in the 
domain of internal control whereas higher scores in the domains of external control indicate lower 
perceived control. In accordance with previous studies [8,9,36], the domain of internal control will be 
excluded from further analysis due to low internal consistency (a = 0.38). Also similar to the previous 
studies, the two domains of external control reached rather low levels: powerful others, a = 0.54 and 
chance a = 0.56. Applying the same strategy as in studies based on data collected within the 
ENABLE -AGE Project [7,9] after combining the two dimensions of external control the 16-item scale 
reached an acceptable level [32] of internal consistency a = 0.69. 

Housing Adaptations 

Information on housing adaptations was gathered through five study-specific questions. 
The participants were asked whether they had knowledge about the housing adaptation grant provided 
by local municipalities (yes or no). Thereafter, with the same response alternatives, they were asked if 
there had been any adaptations made in the home. In cases where the participants answered yes, 
they were asked to provide information on the location of the adaptation as well as on how it had been 
financed. Moreover, the participants were asked if the adaptation had any positive or negative 
influences on ADL, using six response alternatives (it has become easier to perform my daily activities, 
I have been independent from help of others, I was able to remain living in the present dwelling, the 
changes had small/no effect, the situation has worsened, and other). 

Neighborhood Attachment 

Neighborhood attachment was captured through the single item "Are you rooted and feel a strong 
affinity to your residential area?". The question has four response alternatives ranging from 1 (to a 
great extent) to 4 (not at all) [40]. 

All variables including the domains covered are presented in Table 1 . 
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Instrument 



Domain 



Items, n 



Literature 
Reference 



Objective aspects of health 
Activities of daily life (ADL) Staircase 

Perceived aspects of health 
Geriatric Depression Scale (GDS) 

Difficulty in ADL 

Functional independence (PFI) 
Short FES-I 

Falls 
Symptom list 



SF-36, global health 
Physical mobility 
Life Satisfaction 
Psychological wellbeing (PWQ) 

Objective environmental aspects 
Housing Enabler (HE) 



Other aspects of objective housing 
Assistive Devices/Technical Aids 



Perceived environmental aspects 
Housing Option for Older People 

(HOOP) 
Usability In My Home (UIMH) 



Personal ADL 
Instrumental ADL 

Mood Disturbance 
Motivation Disturbance 
Activity performed with/without 
difficulty 1 

Perceived functional independence 
Fear of falling 

Depression symptoms 
Tension symptoms 
Gastrointestinal symptoms 
Musculoskeletal symptoms 
Metabolism symptoms 
Heart-lung symptoms 

Head symptoms 
Perceived global health 
Perceived physical mobility 
Life Satisfaction 

Autonomy 
Purpose in life 

Functional limitations/dependence on 
mobility devices 2 
Environmental barriers; Exterior 

surroundings 
Environmental barriers; Entrance 
Environmental barriers; Indoors 
No. of rooms, no. of people, years of 
habitance 
Optical aids 
Hearing aids 
Mobility devices, indoors 
Mobility devices, outdoors 
ADL devices 
Other assistive devices 

Housing satisfaction 3 
Activity 



5 
4 

10 
5 



1 

7 
4 
5 
5 
8 
3 
4 
3 
5 
1 
1 
1 

10 
9 

14 

28 

46 
87 



3 
3 
6 
7 
6 
7 

1 
4 



[24] 

[26] 
[25] 

[27,28] 
[29] 



[30] 



[31] 



[34,35] 



[33] 



[37,38] 
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Table 1. Cont. 



Instrument 


Domain 


Items, n 


Literature 
Reference 




Physical environmental aspects 


6 




Meaning of Home (MOH) 


Activity 


6 


[36] 




Physical 


7 






Cognitive/ emotional 


10 






Social 


5 




Housing Related Control Beliefs (HCB) 


External control combined 


16 


[39] 


Housing adaptations 




5 





1 Number of items used with each participant depends on the results of the objective assessment of ADL 
according to the ADL Staircase [24]. 2 Used separately, the personal component of the Housing Enabler can 
also be used as a health variable. 3 Sixsmith, A.J and Sixsmith, JA, unpublished ENABLE AGE working paper. 



2.5. Questions Regarding Reliability 

In order to ensure the quality of the collected data the project administrator answered eight 
questions in order to evaluate the perceived reliability of the participant's responses. This procedure 
was performed shortly after the home visit, without any contribution of the participant. It was noted if 
another person had been present during the interview, and if so, in what way the presence of this 
person might have influenced the responses given by the participants. The project administrator also 
registered the perceived communication ability of the participant (scored 0-10; higher = better) and her 
assessment of the reliability of the participant's responses (very high reliability, high reliability, 
reliable, low reliability, very low reliability). Moreover, the status of the dwelling (neglected, normal, 
or well kept) and of the participant (neglected, average, well presented) as perceived by the project 
administrator were registered. 

2.6. Data Collection 

After project-specific training provided by experienced scientists with profound knowledge on the 
ENABLE-AGE data collection format, two project administrators (experienced registered occupational 
therapists) collected the data. To be able to administer the HE instrument, the project administrators 
completed a four-day training course and additional recommended practical training [41]. Data were 
collected at home visits over a 9-month period (5 October, 2010 to 21 June, 2011). Each home visit 
lasted 2.0-2.5 hours. In cases where it was not possible to complete the data collection during one 
home visit, a second appointment was made for completion of the data collection within 10 days. 

2. 7. Ethics 

The Home and Health in the Third Age Study was conducted in accordance with the Helsinki 
Declaration and was approved by the Ethical Board in Lund (2010/431). Informed consent was 
obtained from all participants and anonymity was ensured. This was reinforced verbally as well as by 
means of written information at the start of the home visit. Participants were informed that they could 
withdraw from the study if and whenever they wished. 
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2.8. Data Quality Control 

In order to monitor progress and data quality, meetings were arranged regularly with an experienced 
researcher (third author; M.H.) during the entire data collection period. A proof reading procedure was 
carried out to ensure the database accurately reflects the data collected. The proof reading included a 
sample of 40 randomly selected participants (>10%), and the acceptable error rate was set to not 
exceed 0.5%. Discrepancies found were noted on a log sheet and rectified in the database. 
The error rate was calculated to 0.18% (38 errors found among 40 individuals answering up to 
520 variables), indicating that a 100% proof reading was not necessary. In addition, a validation of the 
data was performed by checking ranges, logical consistency and completeness. Missing or unclear data 
underwent a data cleaning process using data clarification forms. Changes applied to data in the 
database during the data cleaning process were noted on a log sheet. After completion of the data 
cleaning process the database was locked. 

2.9. Data Analysis 

For the empirical part of this paper, data collected with the following instruments were used: the 
ADL Staircase [24], SF-36 perceived global health [30], Symptoms list [29], Geriatric Depression 
Scale [26] and the HE instrument, Steps 1 and 2 [41]. Depending on the instrument scale properties, 
descriptive statistics were used and the findings reported with means and standard deviation 
(for continuous normally distributed data), medians and quartiles (for categorical data and data 
deviating from normal distribution), and frequencies and percentages (to describe group proportions). 
The Pearson Chi-Square test was used to test differences between sub-groups. The Mann- Whitney test 
was used to test for differences between medians, while the Student T-test was used to test differences 
between means. All tests were two-sided and ^-values < 0.05 were considered statistically significant. 
All analyses were computed by means of the SPSS software version 20 (IBM Corporation, Armonk, 
NY, USA). 

3. Results 

3.1. Participants and Attrition Analysis 

In the target sample of 673 men and women there were nine deaths. Consequently, 664 individuals 
(314 men, 350 women) were invited to participate. In all, 371 (55.9%) agreed to participate. 
At the start of the data collection, the mean age for participants was 68.4 years (SD = 0.9). Among the 
293 individuals that declined to participate, 283 said they were unwilling without giving any reason, 
and 10 stated that their health was too poor to allow participation. A larger proportion of men than of 
women declined, 155 (52.9%) vs. 138 (47.1%) (p = 0.010). There was no age difference between 
participants and non-participants at time of recruitment: mean age 68.1 years (SD = 0.9) and 68.2 years 
(SD = 0.9), respectively (p = 0.324). Geographical area (urban or rural) did not differ between 
non-participants and participants. Among the non-participants, 224 (76.5%) lived in an urban area 
(i.e., Malmo); among the participants the corresponding number was 287 (77.4%) (p = 0.783). 
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For one participant, the HE assessment was not completed, but the remaining 370 participants 
completed all of the data collection. 

3.2. Sample Characteristics 

Description of the study sample according to sex, marital status, geographical area, type of housing, 
age and level of education is provided in Table 2. There were slightly more women than men 
participating in the study (p = 0.006). Out of the complete sample 64.2% were cohabiting (p < 0.001) 
and 59.3% were living in multi-family buildings (p = 0.003). The majority were living in an urban 
environment (p < 0.001). The distribution of participants living in rural and urban districts of our 
sample reflects the actual demographic distribution in the county of Skane. 



Table 2. Sample characteristics, N = 371. 



Characteristic 


N 


% 


/j-value 


Sex 


Women 


212 


57.1 




Men 


159 


42.9 


0.006 


Marital Status 


Married/cohabitating 


238 


64.2 




Unmarried 


28 


7.5 




Widow/widower 


25 


6.7 




Divorced/separated 


67 


18.1 




In a relationship 


12 


3.2 




Missing 


1 


0.3 


O.001 


Geographical Area 


Rural 


41 


11.1 




Urban 


330 


88.9 


<0.001 


Type of Housing 


Apartment, 
owned in multi-family building 


123 


33.2 




Apartment, 
rented in multi-family building 


97 


26.1 


0.003 


One-family 


151 


40.7 




Age in Years 


67 


158 


42.6 




68 


99 


26.7 




69 


87 


23.5 




70 


27 


7.3 


<0.001 


Education 


Elementary school or less 


139 


37.5 




Secondary school 


124 


33.4 




One year more than secondary school or university 
degree 


104 


28.0 




Missing 


4 


1.1 


0.080 



Int. J. Environ. Res. Public Health 2014, 11 



7073 



3.3. Health and Home Aspects 

As presented in Table 3, the vast majority of the participants rated their health as good or very good 
and there were no significant differences between sub-groups. Women reported more symptoms 
(p = 0.001) and had more functional limitations than men (p = 0.002). Approximately half of the 
participants (50.4%) had one or more functional limitation. For the men the most common functional 
limitation was "difficulty in bending or kneeling" whereas "difficulty in reaching with arms" was the 
most common among the women. Seventeen participants were reliant on a walking device and one 
participant used a wheelchair. Out of the total sample, 10% were dependent in one or more I-ADL 
whereas no participant was dependent in any P-ADL. 



Table 3. Health variables and assistive devices for men and women in the study sample, N = 371. 



Variable 


Literature 
Reference 


Men 
w = 159 


Women 
w = 212 


Total 

N = 371 


/j-value 


Activities in daily life 


[24] 










Independence in I-ADL, n (%) 




137 (86.2) 


197 (92.9) 


334 (90) 


0.031 


Independence in P-ADL, n (%) 




159 (100) 


212(100) 


371 (100) 




Perceived health Mn (Sd) 


[30] 


3.6 (0.95) 


3.5 (1.05) 


3.6(1.01) 


0.183 


Symptoms (no.), Md (ql-q3) 




5.0 (2.0-8.0) 


6.5 (3.2-12.0) 


6.0(3.0-11.0) 


0.001 


Depressive symptoms Md (ql-q3) 


[26] 


1.0(0.0- 1.0) 


1.0(0.0-2.0) 


1.0 (0.0- 2.0) 


0.066 


Functional profile 


[41] 










Functional limitations (n), Mn (Sd) 




0.77(1.07) 


1.17(1.47) 


1.0(1.33) 


0.002 


Dependence on mobility devices 












Reliance on walking aids, n (%) 




4(2.5) 


13 (6.1) 


17 (4.6) 


0.099 


Wheelchair user, n (%) 




1 (0.6) 




1 (0.3) 


0.248 



In every home environment investigated environmental barriers were identified. As presented in 
Table 4, environmental barriers were more common in multi-family than in one-family type of housing 
(p =< 0.001). There were no differences between the dwellings of men and women. The most 
prevalent environmental barriers were identified indoors in the kitchen and/or hygiene area (Table 5). 
In both multi-family and one-family housing "use requires hands" and "controls in 
high/low/inaccessible position" were identified as the most common environmental barriers. In the 
close exterior surroundings the most prevalent environmental barriers in the total sample were 
"irregular walking surface" (85.2%), "landscape furniture placed in the path of travel" (69.3%) and 
"narrow parking spaces" (67.1%). 



Table 4. Number of environmental barriers in relation to type of housing and sex, N = 371. 



Environmental 
Barriers/Housing Section 


Multi-Family 
Dwellings 
« = 220 


One-Family 
Dwellings 
n= 151 


/>-value 


Men 
« = 158 


Women 
n = 212 


/j-value 


Exterior surroundings, Mn (Sd) 


1 1 (2.9) 


7.5 (2.8) 


<0.001 


9.3 (3.4) 


9.8(3.1) 


0.186 


Entrances, Mn (Sd) 


17.8 (6.7) 


8.9 (3.2) 


<0.001 


13.6 (6.9) 


14.6 (7.0) 


0.235 


Indoors, Mn (Sd) 


43.0(5.1) 


48.7(6.1) 


<0.001 


45.2 (6.4) 


45.4 (6.1) 


0.745 


Total , Mn (Sd) 


71.7(9.9) 


65.2 (8.4) 


<0.001 


68.2(10.4) 


69.7 (9.4) 


0.135 


Min-Max 


44-95 


45-86 




0-91 


45-95 
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Table 5. The 20 most frequent environmental barriers at entrances and indoors, in different 
types of housing, N = 371. 



Housing Section and 
Environmental Barrier 1 



Multi-Family 
Dwellings 
n = 220 



One-Family 
Dwellings 
« = 151 



Total 
N = 371 



/>-value 



Entrances 


n(%) 


n 


(%) 




n(%) 






High thresholds and/or steps (more than 
1 5 mm), (sitting-out place/balcony) 


208 (94.5) 


138 


(91 


•4) 


346 




0.357 


Kitchen, laundry room, utility kitchen 
















No working surfaces with leg room 


209 (95.0) 


141 


(96 


■4) 


350 (94 


■3) 


0.676 


Turning motion of wrist required 


217(98.6) 


149 


(98 


7) 


366 (98 


7) 


0.524 


Use requires hands 


220 (100) 


150 


(99 


.3) 


370 (99 


7) 




Use requires fingers (i.e., isolated grip, 
e.g., pinch and lateral grip) 


219(99.5) 


145 


(96 


.0) 


364 (98 


1) 


0.031 


Controls in high/inaccessible position (more 
than 1.1m above the floor) 


220 (100) 


150 


(99 


.3) 


370 (99 


7) 




Controls in low position 
(less than 80 cm above the floor) 


220 (100) 


150 


(99 


3) 


370 (99 


7) 




Hygiene area 
















Turning motion of wrist required 


209 (95.0) 


141 


(93 


•4) 


350 (94 


.3) 


0.875 


Use requires hands 


219(99.5) 


149 


(98 


7) 


368 (99 


2) 


0.410 


Controls in high/inaccessible position (more 
than 1.1 m above the floor) 


218 (99.1) 


148 


(98 


.0) 


366 (98 


7) 


0.803 


Wash-basin placed at a height for use only when 
standing 


204 (92.7) 


139 


(92 


1) 


343 (92 


.5) 


0.836 


Toilet 47 cm or lower 


199 (90.5) 


143 


(94 


•7) 


342 (92. 


•2) 


0.046 


Mirror placed at a height for use only when 
standing 










360 (97 


.0) 


0.701 


Storage cupboards, towel hooks, etc. placed 
high/low 


207 (94.1) 


132 


(87. 


4) 


339 (91 


■4) 


0.083 


Inappropriate design of wardrobes/ clothes 
cupboards 


194 (88.2) 


142 


(94 


.0) 


336 (90 


.6) 


0.058 


Turning motion of wrist required 


217(98.6) 


147 


(97 


•4) 


364 (98 


•1) 


0.986 


Use requires hands 


220 (100) 


149 


(98 


7) 


369 (99 


.5) 


0.225 


Use requires fingers 


216(98.2) 


149 


(98 


7) 


365 (98 


4) 


0.346 


Controls in high/inaccessible position (more 
than 1.1m above the floor) 


217(98.6) 


147 


(97 


•4) 


364 (98 


•1) 


0.634 


Controls in low position (less than 80 cm above 
the floor) 


220(100) 


150 


(99 


•3) 


370 (99 


7) 





No barriers in the immediate outdoor environment were found among the top 20 most frequent 
environmental barriers [41]. 



4. Discussion 



According to the aim of this paper we present basic home and health characteristics of the Home 
and Health in the Third Age Study sample. The results show that environmental barriers are more 
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common in multi-family than in one-family dwellings. Considering that a large number of people in 
the third age lives in multi-family housing [10] and will continue to do so, attention should be paid to 
removing environmental barriers in the already existing housing stock as well as when planning for 
new buildings. Especially since the current trend in Sweden and other western countries favors 
community-based health care and social services provided in ordinary housing before assisted living 
and institutional care [12]. 

Overall, it was beneficial to build the present study on the core methodology developed and tested 
within the internationally acknowledged ENABLE-AGE Project [23]. The main aim of the ENABLE-AGE 
was to explore the home environment as a determinant for autonomy, participation, and well-being in 
very old age within a follow-up perspective. For the present project we made use of the instruments, 
data collection and data quality assurance procedures that, based on our previous research (see e.g., 23), 
have been proven as the most efficient and valuable for studies with a specific focus on home and 
health in old age. To date, 50 original papers have been published based on the quantitative and 
qualitative data collected within the aforementioned project, and the present study was thus built on a 
strong knowledge base and methodological experiences gained during one decade of research. 

As in line with previous findings [42], physical environmental barriers were identified in 100% of 
the homes assessed. This might be surprising, but since the HE environmental assessment [41] is very 
detailed and based on the present Swedish standards for housing design, virtually all housing units 
have some environmental barriers. Accordingly, when investigating the frequency of environmental 
barriers we found that among the 20 most common, four were identified as present in all of the 
370 dwellings of the sample. Therefore, it is important to note that to understand the impact of the 
environmental barriers on aspects of health, in further studies based on the present sample analyses 
linking environmental barriers to the person's functional limitations will be accomplished. 

Studying a sample of people in the third age, the low prevalence of functional limitations was 
expected and in line with previous research [3]. However, earlier research has shown that the number 
of functional limitations and use of mobility devices will increase with advancing age [11]. As the 
number and profile of functional limitations and use of mobility devices are one component of 
accessibility [41], the magnitude of accessibility problems will also increase as people age [42]. As we 
have verified that the number of functional limitations is low among people in the third age, this study 
is as a starting point for future studies with the aim to identify turning points in home and health 
dynamics during the process of aging. 

It should be noted that the Home and Health in the Third Age Study addresses key questions on the 
home and health interactions among individuals in an earlier phase of aging than those of previous 
studies with a similar focus and design (see e.g., [9,43]). An important goal in health promotion is to 
create home environments that support healthy aging [23]. Consequently, from a societal planning 
perspective it is of great importance to consider aspects of home and health from an earlier stage of 
aging and into very old age. To the best of our knowledge, no major studies exist that include detailed 
high-quality survey data not only on aspects of health but also on aspects of home among people in the 
third age. Under the canopy of a comprehensive research program labeled "Home and Health along the 
Process of Aging", we are in a strong position to be able to deliver comparative studies, comparing this 
sample with other datasets with similar data on very old individuals [23]. Having access to a rich 
database will allow us to accomplish in-depth studies on home and health dynamics. Furthermore, 
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we also have the possibility to compare this dataset with similar data on individuals aging with a 
chronic neurological disease [44] or a spinal cord injury [45] to shed new light on home and health 
dynamics along the process of aging. We will also be able to conduct longitudinal studies within the 
context of the SNAC/GAS [21] utilizing data from previous and forthcoming data collection waves. 

The fact that the project administrators assigned with the data collection task were responsible for 
contacting their respective participants presumably had a positive effect on the participation ratio. Still, 
the participation ratio was most likely somewhat negatively affected by the sometimes long waiting 
time between the invitation and the follow-up phone call. Furthermore, albeit resource intensive, 
face-to-face interviews administered at home visits have several advantages. In particular for 
participants with poorer health, continuity in the process of recruitment, fieldwork and individualized 
data collection at home visits are advantageous. Prior to the data collection, the project administrators 
obtained the necessary skills through training to use the instruments included in the survey provided by 
senior researchers with longstanding experiences of this kind of data collection. They were instructed 
to provide explicit information and give examples whenever a participant did not directly understand a 
question. That is, the project administrators made great efforts to tailor the data collection situation in 
an optimal way for each participant while still keeping up a high level of structure. Based on our 
extensive experiences from data collection with older people in similar projects, this procedure was 
used to make sure that the data collected is of the highest possible quality. Without any kind of 
influence on their responses as such, all the participants were given the same guidance to optimize 
their understanding of the question or item at hand. 

Moreover, the home visit format was necessary for the administration of the objective assessment of 
the home environment by means of the HE instrument [41]. A noteworthy challenge for reliable 
administration of data on physical environmental features is the dynamics of outdoor environments. 
For example, since the data collection was carried out over a 9-month period in a Nordic country, 
the seasonal variation posed certain challenges. During winter the climate in southern Sweden is rather 
cold, sometimes with ice and snow. Naturally, this influenced the administration of the outdoor 
environmental assessment since the project administrator was not always in a position to rate specific 
items as present or absent due to weather conditions, resulting in some unintentional but unavoidable 
missing data. Furthermore, since the proportion of participants assessed as being influenced by another 
person during the interview was as low as 1.3% and only 1.1% were assessed as communicating with 
very low reliability, we conclude that the influence of these responses on the results are negligible. 

Regarding the psychometric aspects of the instruments used, they all have documented validity and 
reliability based on studies including individuals in the fourth age (see e.g., 15, 23). Based on earlier 
observations [8,9,36], for the present study we concentrated our efforts regarding psychometric 
properties to the instruments that target perceived aspects of housing. In accordance with our studies 
on samples of people in the fourth age and a recent study by Oswald et al. [46], these instruments 
demonstrated low internal scale consistency also when used with people in the third age. As to the 
other instruments used in the present study, based on the data collected with people in the third age 
now at hand we are in a strong position to be able to contribute to further methodological refinement 
and development, aiming for the optimization of quantitative assessments of aspects of home and 
health in different phases of the aging process. Based on our earlier studies, valid data treatment and 
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analysis strategies have been established [9,36], and we are thus well equipped to deliver forthcoming 
studies based on the data collected. 

5. Conclusions 

The present study will generate a better understanding of home and health dynamics among people 
in the third age. Future results have the potential to contribute to and facilitate societal planning, 
particularly in terms of housing provision but also regarding home care and social services for 
senior citizens. 

Acknowledgments 

We would like to extend our thanks to all participants and to Lizette Norin and Zinka Tucek for 
help with the data collection and administrative support. We would also like to express our gratitude to 
Bjorn Slaug for data management support, and to Steven Schmidt for input on data quality, revising 
the English text, and critical review of the final manuscript. The Home and Health in the Third Age 
Study is financed by the Swedish Research Council and the Ribbingska Foundation in Lund, Sweden. 
It is accomplished within the context of the Centre for Ageing and Supportive Environments (CASE) 
at Lund University, Sweden, financed by the Swedish Research Council for Health, Working Life and 
Welfare (Forte). 

Author Contributions 

The authors are justifiably credited with authorship, according to the authorship criteria. In more 
detail, Maya Kylen was one of the project administrators who prepared and administered the data 
collection, and she also drafted the manuscript for submission. Henrik Ekstrom managed the data 
collection in relation to the SNAC/GAS database, had an active role in the quality control process, 
provided statistical and methodological support, and contributed to the development of the manuscript. 
Maria Haak contributed to the concept and design of the study, organized and supervised the data 
collection, contributed to the data quality control process, and critically revised the manuscript for 
submission. In his role as the PI for the SNAC/GAS Project, Solve Elmstahl decided on the definition 
of the sample for the study, participated in the concept and design process, and read and commented on 
the next-to-final version of the manuscript. Susanne Iwarsson is the PI of the Home and Health in the 
Third Age Study and is responsible for its concept and design, and she critically and repeatedly revised 
the manuscript for submission. All of the authors approved the final manuscript version. 

Conflicts of Interest 

The last author (Susanne Iwarsson) is the shared copyright holder and owner of the HE instrument 
and software, provided as commercial products (see www.enabler.nu). The remaining authors declare 
no competing interests. 



Int. J. Environ. Res. Public Health 2014, 11 



7078 



References 

1. Cauley, J.A. The demography of ageing. In The Epidemiology of Aging; Newman, A.B., 
Cauley, J.A., Eds.; Springer: London, England, 2012; pp. 3-15. 

2. Statistics Sweden, Forecast Institute. The Future Population of Sweden 2012-2060; Statistics 
Sweden: Orebro, Sweden, 2012. 

3. Lennartsson, C; Heimerson, I. Elderly People's Health: Health in Sweden: The National Public 
Health Report 2012. Chapter 5. Scand. J. Public Health 2012, 40, 95-120. 

4. Baltes, P.B.; Smith, J. New Frontiers in the Future of Aging: From Successful Aging of the 
Young Old to the Dilemmas of the Fourth Age. Gerontology 2003, 49, 123-135. 

5. Wahl, H.W.; Schilling, O.; Oswald, F.; Iwarsson, S. The Home Environment and Quality of 
Life-related Outcomes in Advanced Old Age: Findings of the enable-age project. Eur. J. Ageing 
2009, 6, 101-111. 

6. Haak, M. Participation and Independence in Old Age: Aspects of Home and Neighborhood 
Environments. PhD Thesis, Lund University, Lund, Sweden, 2006. 

7. Oswald, F.; Wahl, H.W.; Schilling, O.; Iwarsson, S. Housing-related Control Beliefs and 
Independence in Activities of Daily Living in Very Old Age. Scand. J. Occup. Ther. 2007, 14, 
33-43. 

8. Iwarsson, S.; Horstmann, V.; Slaug, B. Housing Matters in Very Old Age — Yet Differently due to 
Adl Dependence Level Differences. Scand. J. Occup. Ther. 2007, 14, 3-15. 

9. Nygren, C; Oswald, F.; Iwarsson, S.; Fange, A.; Sixsmith, J.; Schilling, O.; Sixsmith, A.; 
Szeman, Z.; Tomsone, S.; Wahl, H.W. Relationships between objective and perceived housing in 
very old age. Gerontologist 2007, 47, 85-95. 

10. Jennbert, K. Developments in Elderly Policy in Sweden; Swedish Association of Local Authorities 
and Regions: Stockholm, Sweden, 2009. 

11. Parker, M.G.; Ahacic, K.; Thorslund, M. Health changes among Swedish oldest old: Prevalence 
rates from 1992 and 2002 show increasing health problems. J. Gerontol. A-Biol. 2005, 60, 1351-1355. 

12. Gitlin, L.N. Conducting research on home environments: Lessons learned and new directions. 
Gerontologist 2003, 43, 628-637. 

13. Haak, M.; Fange, A.; Iwarsson, S.; Ivanoff, S.D. Home as a signification of independence and 
autonomy: Experiences among very old Swedish people. Scand. J. Occup. Ther. 2007, 14, 16-24. 

14. Dahlin-Ivanoff, S.; Haak, M.; Fange, A.; Iwarsson, S. The multiple meaning of home as 
experienced by very old Swedish people. Scand. J. Occup. Ther. 2007, 14, 25-32. 

15. Iwarsson, S.; Wahl, H.-W.; Nygren, C. Challenges of cross-national housing research with older 
persons: Lessons from the ENABLE-AGE project. Eur. J. Ageing 2004, 1, 79-88. 

16. Lawton, M.P.; Nahemow, L. Ecology and the ageing process. In The Psychology of Adult 
Development and Ageing; Eisdorfer, C, Lawton, M., Eds.; American Psychological Association: 
Washington DC, USA, 1973; pp. 619-674. 

17. Scheidt, R.; Norris-Baker, C. The general ecological model revisited: Evolution, current status, 
continuing challanges. In Aging in Context: Socio-physical Environments Annual Review of 
Gerontology and Geriatrics; Wahl, H.-W., Scheidt, R.J., Windley, P.G., Eds.; Springer: New 
York, NY, USA, 2004; pp. 34-58. 



Int. J. Environ. Res. Public Health 2014, 11 



7079 



18. Leith, K.H. "Home is Where the Heart is ... Or is it?" A phenomenological exploration of the 
meaning of home for older women in congregate housing. J. Aging Stud. 2006, 20, 317-333. 

19. Andersson, E.; Abramsson, M. Changing residental mobility rates of older people in Sweden. 
Ageing Soc. 2012, 32, 963-982. 

20. Oswald, F.; Wahl, H.W.; Schilling, O.; Nygren, C; Fange, A.; Sixsmith, A.; Sixsmith, J.; 
Szeman, Z.; Tomsone, S.; Iwarsson, S. Relationships between housing and healthy aging in very 
old age. Gerontologist 2007, 47, 96-107. 

21. Lagergren, M.; Fratiglioni, L.; Hallberg, I.R.; Berglund, J.; Elmstahl, S.; Hagberg, B.; Hoist, G.; 
Rennemark, M.; Sjolund, B.M.; Thorslund, M.; et al. A longitudinal study integrating population, 
care and social services data. The Swedish national study on aging and care (SNAC). Aging Clin. 
Exp. Res. 2004, 16, 158-168. 

22. Ekstrom, H.; Elmstahl, S. Pain and fractures are independently related to lower walking speed and 
grip strength: Results from the population study "Good Ageing in Skane". Acta. Orthop. 2006, 77, 
902-911. 

23. Iwarsson, S.; Wahl, H.W.; Nygren, C; Oswald, F.; Sixsmith, A.; Sixsmith, J.; Szeman, Z.; 
Tomsone, S. Importance of the home environment for healthy aging: Conceptual and 
methodological background of the European ENABLE-AGE project. Gerontologist 2007, 47, 78-84. 

24. Sonn, U.; Asberg, K.H. Assessment of activities of daily living in the elderly. A study of a 
population of 76-year-olds in Gothenburg, Sweden. Scand. J. Rehabil. Med. 1991, 23, 193-202. 

25. Iwarsson, S.; Horstmann, V.; Sonn, U. Assessment of dependence in daily activities combined 
with a self-rating of difficulty. J. Rehabil. Med. 2009, 41, 150-156. 

26. Sheikh, J.; Yesavage, J. Geriatric depression scale (GDS): Recent evidence and development of a 
shorter version. In Clinical Gerontology: A Guide to Assessment and Intervention; Brink, T., Ed.; 
Haworth Press: New York, NY, USA, 1986; pp. 165-173. 

27. Yardley, L.; Beyer, N.; Hauer, K.; Kempen, G.; Piot-Ziegler, C; Todd, C. Development and 
Initial Validation of the Falls Efficacy Scale-International (FES-I). Age Ageing 2005, 34, 614-619. 

28. Kempen, G.I.; Yardley, L.; van Haastregt, J.C.; Zijlstra, G.A.; Beyer, N.; Hauer, K.; Todd, C. 
The short FES-I: A shortened version of the falls efficacy scale-international to assess fear of 
falling. Age Ageing 2008, 37, 45-50. 

29. Tibblin, G.; Bengtsson, C; Furunes, B.; Lapidus, L. Symptoms by age and sex. The population 
studies of men and women in Gothenburg, Sweden. Scand. J. Prim. Health Care. 1990, 8, 9-17. 

30. Ware, J.E., Jr.; Sherbourne, CD. The mos 36-item short-form health survey (SF-36). I. 
Conceptual framework and item selection. Med. Care. 1992, 30, 473^483. 

31. Ryff, CD. Beyond ponce de leon and life satisfaction: New directions in quest of successful 
ageing. Int. J. Behav. Dev. 1989, 12, 35-55. 

32. Arnold, B. Chapter 3: Measurement of quality of life in frail elderly. In The Concept and 
Measurement of Quality of Life in the Frail Elderly, 1st ed.; Birren, J.E., Lubben, J.E., Rowe, 
J.C, Deutchman, D.E., Eds.; Academic Press Inc.: San Diego, CA, USA, 1991; p. 56. 

33. Lofqvist, C; Nygren, C; Szeman, Z.; Iwarsson, S. Assistive Devices Among Very Old People in 
Five European Countries. Scand. J. Occup. Ther. 2005, 12, 181-192. 

34. Iwarsson, S.; Haak, M.; Slaug, B. Current Developments of the Housing Enabler Methodology. 
Br. J. Occup. Ther. 2012, 75, 517-521. 



Int. J. Environ. Res. Public Health 2014, 11 



7080 



35. Helle, T.; Nygren, C; Slaug, B.; Brandt, A.; Pikkarainen, A.; Hansen, A.; Petursdorttir, E.; 
Iwarsson, S. The Nordic Housing Enabler: Inter-rater Reliability in Cross-nordic Occupational 
Therapy Practice. Scand. J. Occup. Ther. 2010, 17, 258-266. 

36. Oswald, F.; Schilling, O.; Wahl, H.W.; Fange, A.; Sixsmith, J.; Iwarsson, S. Homeward Bound: 
Introducing a Four-domain Model of Perceived Housing in Very Old Age. J. Environ. Psychol. 
2006, 26, 187-201. 

37. Fange, A.; Iwarsson, S. Physical housing environment: Development of a Self-assessment 
Instrument. Can. J. Occup. Ther. 1999, 66, 250-260. 

38. Fange, A.; Iwarsson, S. Accessibility and Usability in Housing: Construct Validity and 
Implications for Research and Practice. Disabil. Rehabil. 2003, 25, 1316-1325. 

39. Oswald, F.; Wahl, H.-W.; Martin, M.; Mollenkopf, H. Toward Measuring Proactivity in 
Person-Environment Transactions in Late Adulthood: The Housing-related Control Beliefs 
Questionnaire. J. Hous. Elderly 2003, 17, 135-155. 

40. Hanson, B.S.; Ostergren, P.O.; Elmstahl, S.; Isacsson, S.O.; Ranstam, J. Reliability and Validity 
Assessments of Measures of Social Networks, Social Support and Control — Results from the 
Malmo Shoulder and Neck Study. Scand. J. Soc. Med. 1997, 25, 249-257. 

41. Iwarsson, S.; Slaug, B. Housing Enabler a Method for Rating/Screening and Analysing. 
Accessibility Problems in Housing, 2nd ed.; Veten & Skapen HB & Slaug Enabling Development: 
Lund, Sweden, 2010. 

42. Iwarsson, S.; Wilson, G. Environmental Barriers, Functional Limitations, and Housing 
Satisfaction Among Older People in Sweden: A Longitudinal Perspective on Housing 
Accessibility. Technol. Disabil. 2006, 18, 57-66. 

43. Tomsone, S.; Horstman, V.; Oswald, F.; Iwarsson, S. Aspects of Housing and Perceived Health 
Among ADL Independent and ADL Dependent Groups of Older People in Three National 
Samples. Aging Clin. Exp. Res. 2013, 25, 317-328. 

44. Nilsson, M.H.; Iwarsson, S. Home and health in people ageing with Parkinson's disease: Study 
protocol for a prospective longitudinal cohort survey study. BMC Neurol. 2013, 13, 
doi:10.1 186/1471-2377-13-142. 

45. Jorgensen, S.; Martensson, L.; Iwarsson, S.; Lexell, J. SASCIS — Swedish Ageing with a Spinal 
Cord Injury Study. Demographics, Injury Characteristics and Outcome. Presented at the 52nd 
Annual Scientific Meeting, Istanbul, Turkey, 28-30, October 2013. 

46. Oswald, F.; Kaspar, R. On the Quantitative Assessment of Perceived Housing in Later Life. 
J. Hous. Elderly 2012, 26, 72-93. 

© 2014 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article 
distributed under the terms and conditions of the Creative Commons Attribution license 
(http://creativecommons.Org/licenses/by/3.0/). 



